Supplementary Material
1. Supplementary Figures and Tables
Supplementary Figures
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Supplementary Figure 1 | Structural analysis and phylogenic tree of TaPYL4 protein and homologous PYLs proteins. (A) Amino acid sequences alignment of TaPYL4 and homologous proteins. Amino acids shaded by color are conserved, black shaded amino acids indicate the highest similarity, red less, and blue least. (B) Phylogenetic tree of TaPYL4s and ABA receptors in Arabidopsis and rice. At, Arabidopsis thaliana; Os, Oryza sativa; Ta, Triticum aestivum.

Supplementary Figure 2 | Frequencies of two haplotypes of TaPYL4-2A and TaPYL4-2B in Population 1.
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Supplementary Figure 3 | Distributions of cis-acting elements in the upstream promoters of TaPYL4-2A.
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Supplementary Figure 4 | Distributions of cis-acting elements in the upstream promoters of TaPYL4-2B.
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Supplementary Figure 5 | A working model of two haplotypes of TaPYL4-2A and TaARF4 relationships. PH: plant height.


Supplementary Tables 
Supplementary Table 1 | The information of thirty-two wheat accessions 
	Number
	Accession
	Origin
	Number
	Accession
	Origin

	1

	PANDAS
	Italy
	17
	Linkang 5108
	Shanxi

	2
	An85 Zhong124-1
	Beijing
	18
	Baiqimai
	Gansu

	3
	Yanzhan 1
	Henan
	19
	Changle 5
	Shandong

	4
	Bawangbian
	Hebei
	20
	Hongheshang
	Shanxi

	5
	Beijing 10
	Beijing
	21
	Beijing 8686
	Beijing

	6
	Beijing 14
	Beijing
	22
	04-044
	Beijing

	7
	Cangzhouxiaomai
	Hebei
	23
	04-030
	Beijing

	8
	Changwu 131
	Shaanxi
	24
	Chun 22 9th-25
	CIMMITY

	9
	Chang 6878
	Shanxi
	25
	Ziganbaimangxian
	Henan

	10
	Dali 1
	Shaanxi
	26
	Jingpin 10
	Beijing

	11
	Dan R8093
	Beijing
	27
	Chun 04 9th-5-1
	CIMMITY

	12
	Fengkang 13
	Beijing
	28
	Chun 45 9th-50-1
	CIMMITY

	13
	Jimai 41
	Hebei
	29
	Neixiang 188
	Henan

	14
	Jimai 6
	Hebei
	30
	Jing 411
	Beijing

	15
	Jin 2148-7
	Fujian
	31
	Chinese Spring
	Sichuan

	16
	Jinghe 8922
	Beijing
	32
	Baicaomai
	Henan



Supplementary Table 2 | The information of 16 environments 
	Number
	Environment
	Number
	Environment

	E1
	2015-SY-DS-HS
	E9
	2016-CP-WW

	E2
	2015-SY-DS
	E10
	2016-CP-DS

	E3
	2015-SY-WW-HS
	E11
	2017-SY-DS-HS

	E4
	2015-SY-WW
	E12
	2017-SY-DS

	E5
	2016-SY-DS-HS
	E13
	2017-SY-WW-HS

	E6
	2016-SY-DS
	E14
	2017-SY-WW

	E7
	2016-SY-WW-HS
	E15
	2017-CP-DS

	E8
	2016-SY-WW
	E16
	2017-CP-WW












SY: Shunyi; CP: Changping; DS: drought stress; HS: heat stress; WW: well-watered.

Supplementary Table 3 | Primers used for this study
	Primer set
	Nucleotide sequence (5' to 3' )
	Experimental purpose

	2A-F1
	TGCTCGGAGATGCAGTTTGG
	A genome-specific primers 

	2A-R1
	GGAGATAATCTTGATTCAGTCCGG
	A genome-specific primers 

	2B-F1
	GGCATATTTCCTTCACTAGACACC
	B genome-specific primers 

	2B-R1
	AGGCTGGGCTTGAGTTGA
	B genome-specific primers 

	2D-F1
	GAAGGGAATCGCAATTTTTAGC
	D genome-specific primers 

	2D-R1
	CCTCGTTGAACATCTTGTAAATTTG
	D genome-specific primers 

	[bookmark: OLE_LINK3][bookmark: OLE_LINK2]M13F
	TGTAAAACGACGGCCAGT
	Sequencing primers for A/B/D genome 

	M13R
	CAGGAAACAGCTATGACC
	Sequencing primers for A/B/D genome

	CX-A-R1
	AATGCATCTCTGAGCGGAGA
	Sequencing primers for A genome

	CX-A-R2
	CCTTAAAAAAAACACATTTTCCTG
	Sequencing primers for A genome

	CX-B-R1
	CAAATACGACAAGGAGCACCA
	Sequencing primers for B genome

	CX-B-R2
	ACCTGTGTGCCCCCGTCG
	Sequencing primers for B genome

	CX-D-F1
	AGGAAATGAGGACCAGCCACT
	Sequencing primers for D genome

	CX-D-R1
	GGTAACTTCCTTGTTGAAACACCTC
	Sequencing primers for D genome

	2A-Sal I -F
	CATACACGTTCGCCGAATTTC
	[bookmark: OLE_LINK1]Marker developed forSNP-1635(G/A)

	2A-Sal I -R
	CCCCCTTGTCTAATATGGACGTCGA
	

	2B-BamH I-F
	TCTCCGCCGCCACGAGCGAGGATC
	Marker developed for SNP-1146(G/C) 

	2B-BamH I-R
	AGGACAGCGACACCACGAAC
	 

	PYL4-2A-qF1
	CACCATCGTCAAGTGCAACCT
	Real-time PCR 

	PYL4-2A-qR1
	GAGCCGGGCTCGAGTTGA
	Real-time PCR

	Tubulin-qF
	GAGGCCTCGTGTGGTCGCTTTGT
	Real-time PCR

	Tubulin-qR
	GCCCAGTTGTTACCCGCACCAGA
	Real-time PCR

	ARF4-pB42AD-F
	TGCCTCTCCCGAATTCATGGCGCCGCCGCAGGCC
	pB42AD vector construction 

	ARF4-pB42AD-R
	CGAGTCGGCCGAATTCTCAAATCGGCTTAACGCAACCTTC
	pB42AD vector construction 

	PYL4-2A-LacZi-F
	ATCTGTCGACCTCGAGCATACACGTTCGCCGAATTTC
	pLacZi construction 

	PYL4-2A-LacZi-R
	GAGCACATGCCTCGAGAATGCATCTCTGAGCGGAGA
	pLacZi construction 

	PYL4-LUC-F1
	CGGTATCGATAAGCTTTGGGTAGAAAGAGATGAGACAGTGA
	Reporter Vector

	PYL4-LUC-R1
	TTGGCGTCTTCCATGGCCCCGTCTCCTCTCTCCCTTAA
	Reporter Vector

	TaARF4-1300-F
	CTAGTCTAGAATGGCGCCGCCGCAGGCC
	Effector Vector

	TaARF4-1300-R
	TGACACTAGTGAATCGGCTTAACGCAACCTTCCTC
	Effector Vector



Supplementary Table 4 | The information of 12 wheat accessions in Population 1 for real-time PCR analysis
	Number
	Accession
	allele
	Number
	Accession
		allele




	106
	Jinmai 16
	G
	101
	Jimai 6
	A

	110
	Bawangbian
	G
	105
	Hongliang 4
	A

	111
	Baicaomai
	G
	107
	Jinmai 25
	A

	115
	Baomai 5
	G
	113
	Baitutou
	A

	117
	Beijing 8686
	G
	114
	Baolin 9
	A

	145
	Dongxie 2
	G
	122
	Cangmai 6005
	A












[bookmark: OLE_LINK4]Supplementary Table 5 | Combinations of TaPYL4-2A and TaPYL4-2B high-PH (plant height) and PLE (peduncle length), short-PH and PLE haplotypes (Hap-AB1~Hap-AB4). The number of Hap-AB1~Hap-AB4 is 129, 29, 115, and 50, respectively, in Population 1. 

	Haplotypes
	Hap-2A-1
Short PH, PLE
	Hap-2A-2
High PH, PLE

	Hap-2B-1
Short PH, PLE
	Hap-AB1 (n=129)
	Hap-AB3 (n=115)

	Hap-2B-2
High PH, PLE
	Hap-AB2 (n=29)
	Hap-AB4 (n=50)



PH: plant height; PLE: peduncle length.













population1
population1	
Hap-2A-1	Hap-2A-2	Hap-2B-1	Hap-2B-2	48.9	51.1	75.5	24.5	Population 1

Frequency (%)


image4.jpeg
22000 bp -610 bp -1bp

Hap-2B-1 l_‘—‘—.—’_l

-2000 bp -1bp
Hap-ZB-2 \%’

' AuxRR-

‘ ABRE
core




image5.tiff
TaARF4 TaARF4

707 VIVUTW 70VIVTW
TGA-element AACGAC —— TaPYL4-24 521, AAClGAT T TaPYL4-2Apgpn2
High TaPYL4-24 expression Low TaPYL4-24 expression

1

Short PH High PH




image1.jpeg
TaPYL4-2A .ME.TEYSARAL.....QQHHRLVSSSC

APYLA
APYLS
APYLS
OsPYLL
OsPYL2
0sPYL3
OsPYLA
OSPYLS

GLATARAAGRH.

- - . -RCGERDGTVEPEVARHEERAA PECRCECEAVUQRVAREAA CUNA VUREEE CBG AR SEVRSEALLLG .

TaPYL4-2B .ME.TPYSAAAL.....QQHHRLVSSSC.. GLAVARATGAH. TUEPEVAREHERAA \WVGRVARBA EVERSEALLEG.
TaPYL4-2D .MP.TPYSAAAL.....QQCHQRLVSSSG...GLA...ATGAH. .RCCEHEGT\IFEEVI\n WIBPGGRQ:QAWQRVNMWWEEMMA S!VﬂleLEG,

. .MLAVHRE......SSAVSDGDSVQIPMMIASEQEREE.....SLSR.....DSTABREHTHEYV .GENQECSAVIQETSAETSTVNSVVRREENEGAYRAELKSCSVIGE . . .DGD.
‘MR_SEVQLQHG. .. ...SCATNGFHTLQPHDGTLGPIERVC. .. . . .LTRG.MHVEERV, - GPCQECSSVVGHIHARPESVRALVRREENEXVYRNE IRCERTVCS -
\ME.TSIQEGR.......SSTAAEAANATVANYPHEHQRGVQKV. . . SLTRGMACVEEHVELS] .GPSQEFSVVVQLVEABVSTVNS L SREE RSCHEVVIG.
.MPYARVRPSPFE.. QLSRPIGSG. . ++..AGG. - . .GRACPAVECEVARYHEBAV . GAGQEFSTVVQA IAAFACAVR R QAYRXEIKSCRLVEG .

_MEPHMER........ALREAVAS.. LEAERRE......lEGVVRAHHIFPAALRARGEGRRPTETSLVAQRVCAEL ARVN P IVEGEANEQRYKHE IRSCELARG .
<. .MVEVGGGA......AERAAGRR.........WRLACER.......COLRAAETEYVRRFHREED . RDHQESSAVARHIKAEVHLUNS VRREECEGL ERCEVSREENKGN .
m:cn:nssmxPscncncnﬂmusvmvscunnvmcvnnncsn:szvmq:vnmimz EVARE: SEALLAG .
++..MVGLVGGG. . . . . .GRRVGCDAAGGG. . . . .GGGAVAA. mmmnnum; GEHQESSALVKHIKABVHLVNSLVRSEDQBGRYREEVSREVVRGGD
MEYTAPRESEE. . ....QHSRIGGCGGG. .GVLKARGAAGH. . .. . . . ARSCVAVPAEVARHEERAA . GVGQECSAVVQATAREVCAVM JREQAYRHEIRSCRLLIC.

OSPYL6
OsPYL7
OsPYLS
OsPYLO
OSPYLI0
OsPYLI2

.MNSGAGGA.
MN.GVGGA.
MEAHVER..
MEQQEEVE.

-+ . .GGABVGRMPAGSLQWAGWRLALER .
GGAAAGKLEMVSHRRVGWRLADER .
++ee.ALREGLT..........EEERRA.
. .EEEAGLG .IT.

HRNYRSVIIVEEAPGES .

e MRREHRHE . TAKEVRARLG!
CELREEEMEYIRRFHREEE . SSNQETSEARKHTHAELHTUNSLY
-LEEAVMAHHTEPESTITATT . AAATCTS
AEEYAQURATVEAHRIAY. GEGESS

REDGEQLERCFVRNGVMRENT
LVTQRVAREVRAVAE TR SEGNBGRYRHEVRTEALARG . . . DGAS
LAGH TR AN A VRRED CEQ VIR IRSEVL R FLEHHEDNG:

.. .MRGSTS.....

REYRSUTEVREARCES . B G = SR VEVDTIVRENEQSERRTABRLAGRG . FAYGALE
YWVEVE EGN PECIRVEVDT IVKCHEQSLARTAEKLAGRG . ARYGALE.
RNYRSVTIVEEAECES. .. . . ASATLUVESYNVEVE CGNE FEDTRVEVITIVKCNEQSEARTAEKLAGRS . ARYGALE
ESEISG. .. .. ... . TVNVESYWVDVE EGNTXECI CDEVDVIVRCHEQSIAK IAENTAAESKKRMSL . . . .
TVNVESYIVEVECGNIEEETL SEVDTIVRCHEQSEARSTHRG . . - . . .
©RRRTRVESYVVEVEAGHCAEC CSEADTIVRCEQSERRLAENTSKES. . . . .
i PAMAVYVESYVVEVE FGRIWEERRVEVDT IVRCNEQSEARTVERLAPEA ERANGS IDHA.
MYRSVTSVTEFSSESS. . . EEREYCVIVES EToTVVE

REGTLNIESEVVEVECENY<DEI CYBVEALLKENEXSEREVSERLVVET . . CTEPLLR .
- . TAATVNVESYVVEVEEGNT FECTRVEVETIVRCNEGSEARTAERLAAG . RAAGS . . . .
REGTLNIESFVVEVECGNTKDET CYEVEAVIKCRE TSIAEVSERLAVSS . . PTSELEG .
RSVTEVEETAAG. ... AAmwvgmliﬂnnmm'v:"Ivmcsili!rncur.nvsu =

R OCISEIENL =
n-nqusmzcmusvssuncvmmpumummrnwxmquu:ssusnm =
£L

RIECVSEERLANE |

TLYLESYIVLVE! EACTVI] EPFEEPARRE
EEML!;-sF!ill!ﬁE:"_&Eumzsumnwvxnr.ucsvmpm. e





image2.jpeg
91 —— OsPYLY

L osPyL2

OsPYL10
OsPYL7
OsPYL8

—

OsPYL3

OsPYLS
OsPYL12
AtPYL4
AtPYL5

—

56

87:

46

97

APYL6
OsPYL1
OsPYL6
TaPYL4-2B

TaPYL4-2D

=]

83

TaPYL4-2A
OsPYL4




image3.jpeg
-2207 bp -1635 bp -1bp

He ap-ZA- 1 J%l

-2207 bp -1bp
HGP‘ZA'Z W
. pr— . TGA-
element




